Dr. Cole did-not, at first, take any steps to find any anatomical proof of this conjecture, but eventually, considering that "t'was too unphilosophical to acquiesce in bare speculation, when autopsy might be consulted", he decided to make some experiments. Jle first investigated the intestines of an Ox, "which, by reason of their largeness of proportion to those of most other species of animals, seem'd fittest for the tryal; afterwards in those of Sheep and Calves, beside the repetition of it in Oxen, and not only in the smaller intestines, but in the colon and cacum also". His method of procedure was as follows: "I was fain to cause the intestine of Oxen to be boiled 5 or 6 hours, of Sheep 4; whereby the compages of the parts was so loosned, that the two outward coats, viz. the common one, and that consisting of right fibres were easily separated (if it were attempted soon after it was taken out of the water) from that to which my search was destined, and left those reputed annular ones naked (though, by the way, too long coction would prove prejudicial on the other hand, by too much intenerating the fibres)." Though Dr. Cole found it difficult to separate single fibres, he was able to isolate bundles and, furthermore, though he found it impossible to separate these clusters towards the right-hand side, on attempting to do so towards the left, he could easily unravel them to a considerable length. He further observed during the course of these experiments that in addition to the main bundles there were numbers of smaller fibres which, running obliquely, served to unite the successive spirals together. On investigating the cxcum, Dr. Cole found that it was much more difficult to unravel the fibres "which seemed more interwoven than those of the rest, and to have contrary tendencies one among another". In conclusion, he says: "This is the sum of my observations hitherto concerning this coat, which I take leave to think one concave and Helical muscle (if I may so style it:) And that it might be supposed such, the forementioned insertions seem'd to evidence, they appearing to me in the separating appositely enough to represent the fabrick of a muscle delivered by the accurate Steno. Where the tendons of it are fixed, is not evident; but, if I may have the liberty to conjecture, I should think the upper of them to be radicated (at least) at the pylorus (if not as high as the sphincter gulx, if this be not it) since, the carneous coat of the stomach being by the learned Dr. Willis found to be a muscular contexture, and there being a continuation of motion between that part and the intestines, it seems to me not altogether improbable they may be but one muscle; and the other at the anus. Whether the supposed annular fibres of the veins and arteries may not have the same fabrick as those of the Intestines, since both these kinds of vessels seem to have a peristaltick contraction of their own, and not to be bare conduit-pipes to transmit the impelled bloud, I propose to be considered and examined by persons of more acute hands and judgment; as I do all what I have here delivered, not daring too much to trust even the informations of my own hands and eyes, till I find them confirmed by those of others, more judicious as well as dextrous in making experiments."
This new observation was entirely overlooked and the stereotyped description of longitudinal and circular layers of intestinal musculature persists in textbooks until this day. It was not until 1921 that Dr. Eben J. Carey's paper in the Anatomical Record (21, 189), entitled "Studies on the structure and function of the small intestine", completely confirmed the correctness of Cole's observations which, however, were quite unknown to Carey. Carey states that "Because of the left-handed, helicoidal arrangement of the musculature of the intestine, the intestinal movements are comparable to the action of a left-handed screw" and he found that "The inner muscular layer is wound as a close spiral. The outer as an open spiral". This description has not even yet been generally recognized in anatomical teaching and, as has been stated, the musculature of the intestinal wall is still commonly regarded as consisting of an outer longitudinal and an inner circular layer. Carey points out that though Franklin P. Mall seemed to know of the spiral arrangement of the fibres of the submucosa of the intestine (on p. 41 of his paper in the Johns Hopkins Hospital Reports of 1896, he says: " . . . it is shown that spirals run in both directions and make a turn in every four or five centimeters of intestine"), apparently he did not appreciate the fact that such an arrangement might explain the peristaltic action. It has been suggested that possibly the long delay in rediscovering the true spiral structure of the intestinal wall might be due to the use of the microscope which, instead of revealing the spiral nature of the muscle fibres, would tend to show them as the "discrete muscular rings" mentioned in most of the textbooks. Cole rewrote his paper on this subject in Latin in 1693 and it was published in London as a short pamphlet entitled "Dissertatiuncula de mechanica ratione peristaltici intestinorum motus ex observatione anatomica; qua ostenditur fibras quae pro annularibus habentur, esse revera spirales".
William Cole was born in 1635 and, having studied medicine at St. John Baptist's Hall, better known as Gloucester Hall, Oxford, took his degree of Bachelor of Physic on August 7, 1660. On July 3, 1666, he became Doctor of Physic. He practised his profession in Worcester and was apparently very successful, being consulted by many persons of note in the neighbourhood. In 1692, however, he moved to London and on June 26, 1693, became a candidate for the Fellowship of the Royal College of Physicians. On June 25 of the following year he was elected a Fellow.
On November 17, 1681, Cole wrote to' Dr. Sydenham, the distinguished physician, and the following extracts are from this letter, which Sydenham published in full as an introduction to his "Epistle treating of the Small-pox and hysteric Diseases": "Worthy Sir, You will perhaps wonder what impertinent person it is that breaks in upon your serious studies; but I hope you will pardon me, when I assure you, that 'tis chiefly to express my due acknowledgment, for the singular advantages I have received from your elaborate essays on acute diseases. For you have specified all the constitutions of years and of the air, of which you undertook to treat with great accuracy, and in a quite new method, and have intimated such genuine and very obvious indications, for the cure of all the diseases happening therein, and illustrated the work with such excellent remarks, that we may reasonably presume, that so much sagacity and indefatigable application will eternally oblige both the physicians, and those who shall be committed to their care" . . "You ought therefore, learned Sir, to be esteemed the preserver of mankind, and a sure guide to the sick in the extremest danger, conducting them to health, if they will but follow your directions." Dr. Cole goes on to beg Dr. Sydenham to publish his views on the treatment of smallpox and the "hysteric diseases" and ends his letter: "At least I beg you will not be offended at the request which I, tho' unknown to you, have ventur'd to make, both for my own and the publick good, and that you will reckon amongst the number of those who are most devoted to you, Your obedient servant, William Cole."
This engraved portrait of William Cole is reproduced by kind permission of the President and Council of the Royal College of Surgeons.
To this, Sydenham replied: "Worthy Sir, Were I to gratify self-love so far as to appropriate to myself the praises which I have no right to, it would be difficult for me not to betray some pride, upon being so highly commended by so great a man, who, tho' an utter stranger to me, is known to the learned world by his excellent writings. But you having honoured me thus far, tho' undeserving it, I ascribe to your civility; for the worthiest men are so formed by nature, that they are not only kind to such as err in trivial matters, but are always ready to give a proof of their candour, by commending those who come far short of perfection. And 'tis with gratitude I own that you have given me a remarkable instance of this by approving my slender endeavours, which were intended to benefit mankind." Sydenham ended the long letter of over eighty pages, dealing with smallpox and the hysteric diseases, with these words: "Pray give my service to our learned friend Mr. Kendrick, who informed me of your affection for me, which I will endeavour to return in the best manner I am able, who am, Worthy Sir, Your most obliged and affectionate Humble servant, Tho. Sydenham." 21 437 Cole returned to the country shortly before his death, which took place on June 12, 1716. He was buried at Allesley, near Coventry, and a memorial floor stone still exists in the north aisle of the church there. Dr. Cole is said to have been "learned without ostentation, and polite without affectation". Most of his writings are in Latin and his two main works, "De Secretione Animali Cogitata" and "Novae hypotheseos ad explicanda febrium intermittentium" were widely known on the Continent. His full bibliography is as follows: "De Secretione Animali Cogitata". Oxford, 1674; The Hague, 1681; Geneva, 1696 and 1727; Amsterdam, 1698; Leyden, 1718; Lyons, 1737 Cole's answer to the same" (1710) Philos. Trans., 27, 28.
